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TETRAZOLE INTERMEDIATES TO ANTIHYPERTENSIVE COMPOUNDS 


Background of the invention 


5 


Field of the Invention 


This invention relates to substituted tetrazoles useful as intermediates m the preparation m 
” mm. commas oaacoao ,n cop.no,n, u S Pa,an, Aoo,n. Sen, No Sea £, ".ST"" 

S Kocinta a, al. J. O.ga.oc.ia.ic Chan, 33. 337. „97„ ano .0,0 92 303 „ S 7„ ! . 

substituted tetrazoles of the formula: - ~~ — —* 303 (19751 describes 


ts 


20 


\ 


N\ 


N-R 2 


wherein 


0, ^“"a’^XIn”'- al>eny ' ” M " v ' »» ajkyi,a tey 

“ R 3909 „95a, dasc.ces aaoamu.ao ,a„aaoloa o, ,no Formoia: 


00 


\ 

J V I 


JS 


40 


wherein 

‘jrzzzzTr"*™ ■** -- r * — -* 

ammo, lower aikoxy. lower aikyi, mtro or cyano ° ° f Dhenyl °P t, o n aity substituted with 

W. Beck, et ai.. Chem. 8er n6 2691 Qfln\ rta e-r u , u 

- - —' 9 983) des, - rites lhe Preparation of 2-t..ty.- 5 -phenyi tetrazoie. 


Summary of the Invention 
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tetraaoi^mte^m^ia^es ^TehiMor , 'the l prepara| r |on a o^ am 0 ^'c) 60 n ° Ve ' C ° mD ° unds °' Formula «> "»«ch are 
Formula: Preparation o. ant,hypertensive compounas. These te.razo.es have the 
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CH 2 X 3 



wherein 

X’ is H. Sn(Rb. -CfPhenyOj. D-nitrodenzyt. or J-orooionitrile: 
X s is H. Cl. 8r. I. O-tosyl. OH. O-mesyi. or 


R 1 



R is alkyl of 1-6 carbon atoms, phenyl or cyclohe.-ryl. 

3 q R is alkyl ol 3-10 carbon atoms, alkenyl of 3 to 10 carbon atoms, alkynyi of 3 to 10 carbon atoms, and 
benzyl substituted with up to two groups selected from aikoxy of 1 to 4 carbon atoms, halogen, aikyi of i to 
4 carbon atoms, nitro and ammo: 

R 2 is phenylalkenyi wherein the ahohatic portion »s 2 to 4 carbon atoms. -<CH;) m -tmidazoyM-yl. -<CH;U- 
1.2.3-triazofyl optionally substituted with one or two groups selected from CO;CH? and aikyi of I to 4 
carbon atoms. (CH : > m *tetrazoiyi. 


-(OTj) Q OR*: -(CH 2 ) n OCR 5 : -CH-CH(CH 2 ) g CR 6 ; 


-CH-CH ( CH_ ) CHOR*^ : -(CH,1 CR 6 ; - (CH, ) NHC-OR 8 ; 

2 6 , 2 D 2 & 


-< CH 2 ) n N H s° 2 R 8 : -(ch 2 ) b p: -cr 6 : 


R 3 is H. F. Cl. Br. I NO : . CFj. or CN: 

R is H, alkyl of 1 to 6 carbon atoms, cycioaikyi of 3 to 6 carbon atoms, prenyl or benzyl; 

R s is H. alkyl or perfluoraikyi of t to 8 carbon atoms, cycioaikyi of 3 to 6 carbon atoms! phenyt or 
benzyl: 

R* is H. alkyl of 1*5 carbon .atoms. OR ? Or NR'-R" 

R ts H. aikyi of i tc 5 carbon atoms, cycioaikyi of 3 to 6 caibon atoms, prenyl, benzyl, acyl of 1 to 4 
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carbon atoms, phenacyl: 

R a is alkyl of Mo 6 carbon atoms or perfluoroaikyi of Mo 6 carbon atoms, i-aaamantyl. 1-napthyl. 1*(1* 
napthyOethyl. or (CH^CtH*: 

R s is H. alkyl of Me 6 carbon atoms, cycicaikyi of 3 to 6 carbon atoms, or phenyl: 

R ts and R" independently are H. alkyl of Mo 4 carbon atoms, phenyl benzyl or taken together to form 
a ring of the Formula 


to 



1 5 


30 


Q is NR 12 . O. Or CH 2 ; 

R T * is H. alkyl of Mo 4 carbon atoms, or phenyl: 
m is 1 to 5; 
n is 1 to 10: 
s is 0 to 5; 
p is 0 to 3: 
t is 0 or 1. 

with the proviso that when X’ = H then X ; cannot be 
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Preferred compounds are those of Formula <t) where: 

X* is H. Sn(R)j or -C(phenyi) 3 where R is alkyl of Mo 6 carbon atoms or phenyl; or 
X 2 is H. Br, Cl. or the substituted imidazole, or 
35 R* is alkyl, alkenyl or alkynyi of 3 to 7 carbon atoms. 
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B* 


R 2 is -(CH 2 ) m OR 4 : -(CH 2 ) b OCR 5 ; -ch-ch-chor 7 
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; -CH 2 NH c °R B ; - (CH 2 ) b KHS0 2 H 8 ; 
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55 R 3 is H. Cl. Br. or I. 

R 4 is H, or alkyl of Mo 4 carbon atoms; 

R* is H, or alkyl of Mo 4 caroon atoms: 

R 4 is H. alkyl of Mo 5 carbon atoms: OR*\ cr N O. 
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R 7 is H. alkyl oM to 4 carbon atoms, or acyl of l to 4 caioon atoms: 
R s is CF 3 . alkyl of i to 6 carbon atoms or phenyl, 
m is t to 5. 

Specifically preferrea comoounds are those of Formula <h where 
(1) X' is SnfCHih. Sn(Ph>3. Sn(n-Bub. C<Phenyi)j or H. and 
X 2 is H or Br. 

<2) X* is Sn<CH 3 )3 or C(Phenyii) and 

X 2 is 

(CHp >}CH 3 




ch 2 oh 


Synthesis 

The novel compounds of Formula (I) may be prepared using the reactions and techniques described m 
this section. The reactions are performed m a solvent appropriate to the reagents and materials employed 
and suitable for the transformation being effected It is understood by those skilled m the art of organic 
synthesis that the functionality present on the imidazole and other portions of the molecule must be 

consistent with the chemical transformations proposed This win frequently necessitate judgment as to the 

order of synthetic steps, protecting groups required, deprotection conditions, and activation of a benayhc 
position to enable attachment to nitrogen on the imidazole nucleus. Throughout the following section, not all 
compounds of Formula (I) falling into a given c'ass may necessarily be prepared by ail methods described 

for that class. Substituents on the starting materials may be incompatible with some of the reaction 

conditions required m some of the methods described Such restrictions to the substituents which are 
compatible with the reaction conditions whi be leadiiy apparent to one skilled m the art and alternative 
methods must then be used. 

Compounds of the Formula <l> wnere X* i$ SniRi) and R is aikyi of t to 6 carbon atoms or phenyt and 
X 2 is H or imidazoyl where R <s n-outyi. R* is Cl. and R- »s hyaro*vmethyi may be preoared by the 1.3- 
dipolar cycloaddition of triaikyitm or tripnenyitm abides to the appropriately substituted nitrite (II) (Scheme I). 
An example of this technique is described by S Ko;ima. e: ai £ Organometalhc Chemistry . 33. 337 
(1971). The nitrile (II) is described m the coassigned application u S Senai No 884 920. filed July it 1986. 
Other required nitriles and tnaikyi or tnaryi tm ajioes are eitner available commercially, or may be prepared 
using techniques and methods reported in the chemical literature. J Lunten et ai. Rec Trav Chem Q 1 
202 ( 1962 ). -—* 
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Scheme I 
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(III) 


Compounds of the Formula (It. where * ano «* are H may c© prepared by removal of a suitable 
protecting group on the tetrazoie nucleus Suitable protecting groups for the tetrazoie moiety include g- 
nitrobenzyl. 4-propiomtnle. triphenyimethyi ano tnaikyitm which are prepared via the following methods. 
The nitrobenzyl protecting group is attached a* snown m Scheme II The acid <IV> is converted to the 
30 intermediate acid chloride with oxaiyi chloride under standard conditions The acid chloride is converted to 
the amide <V) by condensation with 4-nitrobenzyiamine hydrochloride m pyridine in the presence of a 
catalytic amount of 4-dimethyiaminopyridme <DMAP) The amide <V> 13 • Averted to the intermediate 
iminoytchlonde via reaction with phosphorus pentachioride m carbon tetrachloride. One example of this 
method is descnbed by H. Ulrich. The Chemistry of imiooyi Halides. Plenum Press. N Y . N Y (1968) The 
35 intermediate iminoyl chloride is converted to the tetrazoie (VI) with lithium azide in dimethyttormamide 
(DMF). An example of this method is described by Eiderfie'd Heterocyclic Comoounos. John Wiley and 
Sons. (1967). The protected tetrazoie <Vh is then hydrogenated at 50 psi m the presence o* a catalytic 
amount of W 6 Raney nickel m ethanoi to yieid t*> The reouired acid (IV) *s available commercially or may 
be prepared using techniaues and methods reported m the chemical literature 
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The tnphenylmethyl group is attached as shown in Scheme ill The tetra^oie 0) reacts with triphenyl- 
w methy (chloride in methylene chlonae containing tnethylamme as the case under standard conditions to 
yield the protected tetrazoie <Vll>. 
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Scheme III 



The propionitrile protecting group is attacned as shown on Scheme IV The biphenylcarboxylic acid (IV) 
may be converted to the acid chloride by a variety of reagents familiar to one skilled in the art. The 
** intermediate acid chloride reacts with jj-ammoproptonitnie m the presence of an acid scavenger such as 
aqueous sodium hydroxide to yield amice (VIM). Amide (VIII) reacts with phosphorus pentachlohde or 
phosgene to form the intermediate immoyi chloride (IX) which when reacted with hydrazine yields 
amidrazone (X). The amidrazone (X) reacts readily with dmitrogen tetroxide <N?0«), which can be 
conveniently handled as a solution m car Don tetrachloride, to yield tetrazoie (XI) Hydrazines and hydrazides 
30 have been shown to undergo facile conversion to their corresponding azides with N:0* as descnbed by 
Y.H. Kim, et. al.. Tetrahedron Letters . 27 . 4749(1986) The protected tetrazoie (XI) is deprotected with 
aqueous base such as IN NaOH with or without an additional organic solvent such as tetrahydroturan to 
yield tetrazoie (I). The amidrazone <X) may also be converted to the tetrazoie (XI) using nitrous acid or its 
equivalents as descnbed by 0. G. Neiison. et ai . Chem Rev 70. I5td970) 
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Preferred protecting groups are those where X is Sn(R>) ano CiPhenyiii and R is as doscnbed previously 
(Scheme V). The above groups may be optionally removed via acidic oi basic hydrolysis, catalytic 
hydrogenation, and irradiation described by Greene. Protective Groups in Organic Synthesis . Wiley- 
Interscience. (1980). 


Scheme V 
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(VII) 


Compounds of the Formula th where x is Crphenyhj ano x* is Br may oe prepared v*a radical 
brommation of (VII) with N-bromosuccmimide iNBSv ana diben *oyiperc«iae <B«r.O,) to yteio tXll> as shown 
in Scheme VI. An example of this conversion >s described by L Horner et at Anqew Chem 7 \ 349 

(1959). - 
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Scheme VI 


5 



Compounds ol the Formula <l) where x* is C(Phenyi)) ano X* is i may p# pioparea via displacement of 
the bromine moiety m (XII) with sodium iodide m acetone unaer standard conditions yielding (XIII). 
Displacement of the above bromide (XII) with hydroxide ion affords the substituted benzyl alcohol fXIV) The 
** benzyl alcohol (XIV) may be converted to the chloride (XV* via reaction with carbon tetrachloride and 
triphenytphosphme. The benzyl alcohol (XIV) can be converted to the tosytate or mesylate (XVI) via reaction 
*ith p-toluenesulfonyi chloride or methanesuifonyi chloride, respectively, m pyridine under standard con¬ 
ditions (Scheme VII). 
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Scheme VII 



CXV) 


(XVI); where X’ 
OSO,C,H.CH, or 

•. (» -4 .1 
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Compounds of the Formula (I) where X* is CiPhenyOi and X* is imioazoyi wnaro R i$ n-butyi. R- »$ Cl. 
and R* is hydroxymethyl may be prepared via alkylation ot imidazole (XVII) with the appropriately 
substituted benzyl halide using sodium ethomda as a base followed by reduction of the formaldehyde 
5 moioty on imidazole (XVII) to hydroxymethyl with sodium boronyorid© attoramg (XVlili The preparation of 
imidazole (XVII) in Scheme VIII *s described by Furukawa. at ai m U S 4.355 040 


Scheme VI11 
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(XVIII) 


The compounds of this invention ana their preparation can be understood further by the following 
examples, but should not constitute a limitation thereof, in these examples, unless otherwise indicated, all 
30 temperatures are m degrees centigrade ana parts ana percentages are by weight 


Example ^ * Method a 


35 


Part A; N-tnmethylstannyi-S-[2*<4 •methyibipnen*2*yi)ltetrazole 

40 To a solution of 2-cyano-4-methyibiphenyi M9 30 g, 0 100 moiei m toluene ntOO ml) was added 
trimethyitm azide (24 60 g. 0 120 mote) at room temperature The reaction was refluxed lor 24 hours, cooied 
to room temperature and the product isolated by filtration affording N-trimethyistannyt*5-(2-<4 -met- 
hylbiphenylyl)Jtetrazole (32 60 g. 82 # .) as an off white solid, m p 265* (dec ). H NMR (DMSO-dt) a 7 50 
(S.4H): 7 00 (S.4H). 2 25 (S.3H). 0 35 (s 3H) 

*5 


Part B: 5-(2-(4 -methytbiphenyiyi)]tetrazoie 

To a solution of N*trimethylstannyi-5-{2-t4 -methyibiphenyiyi)]tetrazoie (32 0 g. 0 080 mole) m toluene 
so (230 ml) and tetrahydrofuran (15 0 mi) was bubbled m enough anhydrous hydrogen chloride to give a clear 
solution at room temperature From this solution 5-(2-<4 -methyibiphenyiyiijtetrazole (19 1 g) crystallized. 
Recrystailization from toluene aftorded 18 t g t95**i ot product, m p 149-152* H NMR (CDCh DMSO-d*) 
6 : 7 50 (m,4H); 7 07 (m.4H), 2 35 (S.3H) 
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Part A. 4 *Methyl*brOhenyi*2*catbonyi chloride 

A solution ot 4 *methyl*brphenyl*2*carbOxyiic Add (31 84g. 0 15 moiei >n chloroform *200 mil was added 
dropwise to a stirred mature of chloroform i25mn oviiy chloride <25mh ann dimethyifcmamido m Omn at 
room temperature After the mixture had stirred for 24 hours at room temperaturo the solution was 
evaporated in vacuo affording 36 4 gram? f the crude acid chioncc iR. t '84 0 cm ~ COC’* 


Part B. N-(4-Nitrobenzyi)*4 •methyi*bipheny(-2-caroo^arn-de 

‘0 

A solution of the material from Part A (36 4 g> in dry acetonitrile was added precwisu to a ^comd nee* 
bath), stirred mixture of 4-nitrobenzyiamme hydrochionoo (23 45 g. 0 t2 meek 4-dimethyiamino cyi'dino 
(0 5g. 0 0041 mole) and dry pyridine M50 0 mi) After 30 minutes, the reaction was aliened to roach room 
temperature and stirred for 16 hours at room temperaturo The mature was ocured mtc a stirred mature of 
*s 3N HCI (800 0 ml), ice (400.0 g). and dichloromethane (400 mn The organic layer was washed w.m 2N 
NaOH (2 x 200 ml), brine MOO mi), dried (MgSO*). and evaporated <n vacuo to yield crude product (61 9gt 
Recrystafiiaation from ethyl acetate gave 3i 3 <73**t of product, m p i53*i54’ h NMR iCOCm) ' Q 03 id. 
2H. aromatic). 7 65*7 69 (m. IH aromatic). 7 i 48 <m. 7H. aromatici. 7 04 (d 2M aromatic) 5 '7-5 79 »m 
1 H. NH); 4.41 (d. 2H. J ■ 6 0 Hz. CH;). 2 39 <s. 3 h. Ch i Mass SCec me* 347 iM ♦ M 

20 


Part C. N*(4-Nitrooenzyn*4 *methyi-biphen*2-yi*carbO'minoyi cnionoe 

In three portions, a total of 20 78g (0 060 mote) oi tne product of Pan B was added to a cooled oca* 
25 bath), stirred solution of phospnorus peniachicnde M 2 49 g. 0 066 moiei m carbon tetraemonoe (200 mi) 
The mixture was stirred for 30 minutes at 0 . allowed to warm to room temperature and stirred for 16 
hours The mixture was evaporated in vacuo yielding the crude product i2i 3gi iR t69i cm" (C»N> H 
NMR (COCIs) 4 4 79 (S. 2H. CH : ) 


30 

Part O. 1 *<4-Nitrobenzyi)*5*(4 *methyi*biohen>2*yi) tetra.’oio 

Lithium azide (3 67g. 0 75 mote) was added oortronwise to a coded solution nco*oam> of me oroduct of 
Part C (2i 3g) m dtmethyiformamide (200 0 mi) The mature was anoweo io reacn room temperature over 
35 16 hrs The reaction mixture was evaporated in vacuo The residue was cartiticnec between water and elhvf 

acetate M00 mi) The organic 'aver was washed w.tn water ii00 mi) dried iMgSOt) ann evarorated m 
vacuo to yield 19 5 g of a nark residue Chromatography on smea iChcm followed by »©crystallization 
(methanol) aMorded 5 37 g. ( 24 1*.), m p 950*960* HNMRiCDCi.M 7 98*8 02 im 2H aromatic) 755 . 
7 70 (m, 2H, aromatic). 7 37*7 49 im 2H aromatici. 6 99*' to <rr 2H aromatic). 4 37 ji$7 H; 
jo aromatic); 4 88 (S. 2H. CM. ) 2.33 (S. 3H Ch> Mass scoc m c = 37? ,w * n 


Part E; 5*{2*(4 *methyibiphen*2*yh]tetrazoie 

45 A mixture of the product ot Part O M 00 g. 2 80 mmoiot ethanoi M50 0 mn. ana W6 Ranoy mckei (5 0 
g) was hydrogenated m a Parr-5 Shaker at 50 osi tor 2 hrs at room temperature The catalyst was removed 
by filtration, and the filtrate was evaporated in vacuo The residue was partitioned between water and diethyl 
ether (100 ml) and the organic layer was wnsneo with IN HO *50 ml) brine i50 mn. dned iMySOM and 
evaporated in vacuo to yield a solid residue which was '©crystallized from toluene to yteui me product (0 iy 

50 g. 2ft.7%). mp 154-155 H NMR (CDCl 1 » a » 1 5 ib» s ih.NHi 8 02*0 iH aromatic) 7 38*7 61 (m 3H. 
aromatic). 7 16 (d. 2H. J • 8 0 Hz. aromatic). ■'04 to 2 H J * 8 0 Hjj. 2 35 is. 3 H Ch,, Mass spec rn z • 237 
(M ♦ 1 ) 
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Part A: 2-(J-cyanoethytarr.inocatDonyit-4 *momvibionertvi 

4 -methyibiDhenyi-2-carboxyiic acid <50 00 g. 0 230 moi r m.onyi chiondo i87 5 mi t 20 moi) and 
chloroform (500 mil were mixed and lefuxeo for 4 nows The tn.onyi cnionde and soivont wore removed in 
s vacuo, and the residue suspended in toluene (300 mu The mixture was evaporated m vacuo and the 
residue suspended once more m toluene and evaooiatod to insure removal oi traces of m.onyi chloride The 
resultant acid chloride was dissolved m tetranydroturan «100 ml) and siowiy added m i.ve equal pon.ons 
aiternatmgly with five equal portions of t ON NaOH (230 0 mi. 0 23G moo to a solution of d* 
ammopropionitrile fumarate (30.3 g. 0 236 mon m I 0 N NaOH (236 0 mi. 0 236 men at 0 ' with stirring The 
io reaction was allowed to warm siowiy to room temperature Altor 24 nr S water .500 mn *as added and the 
aqueous mixture extracted with ethyl acetato (3 x 500 mu The organic layers we.e combmed and dried 
(MgSO.). and the solvent removed in yacuo to yield a crude solid *n, C n after .ocrystamzauon from 
methyicyciohexanebutyl chloride, yielded 53 5 g of a white souq MP » t020*103 5 NMR .200MH- 
COCIj) <:7.68 (d. tH. J = 7H.i 7 56*7 19 KTi. 7Hi. 5 65 ibm I Hi 3 43 id of t. 2H). 2 39 it. 2H J ■ 7H.I Anal 
J * ealed. for C-rH-^N.-O: C. 77 25. H. 6 t 0. N 10 60 Found. C 77 42 . H, 6 40 . N. 10 68 


Part 8 : N 3 -(d*cyanoethyi )-4 *methyibipnenyi*2*yi*arnidia.*one 


20 


2 S 


30 


2*(3*cyanoethyiaminocaroonyi)*4 .rnemyibonenvi (33 48 q 0 127 moil and pnospnerou* comacnior.de 
(28.0lg. 0.139 mol) were combined in a round bottom flash wn.ch was men connected to aspuator vacuum 
via a trap filled with calcium chior.de The flash was gently heated w,m a n«at gun unn. me souqs melted 
The flask was intermittently heated for 15-20 minutes 

The crude .m.noyi chlor.de was tahen up .n dry d.o>ane .100 mu and added drcpw.se to a timed 
mixture of hydrazine (20.1 mL. 0.634 mol) in dry dioiane (200 mu After 24 heurs me excess nydra-me 
and solvent were removed in vacuo . Water (300 mu was added and the aoueous mixture extracted w.m 
ethyl acetate (3 x 300 mU. The organic layers were combined dried (MgSO.) and me solvent removod m 
vacuo to yield an oil. The o.i was treated w.m a l t he«aneem v . acetate solution (30*50 mu ana solid's 
precipated. These were collected and dried to yield 16 I4g of i.gnt p.nh soi.ds MP - I 46 5 *t 47 5 ‘ 
Chemical ion.zat.on mass spectrum detected iM*H>‘ . 279 to, C--H-.N. Anal caici for C--H..N..* 

(NjH.K,,: C. 72.52: H. 6 44. N. 20 89 Found C 72 50: H. 6 54 N.21 t3 NMR .nmcate.i a mixture of 
tautomeric forms* 


35 


Part C 2 -{ 1 -<d-cyaroethylM-rt-tetraroi' 5 -yi ]-4 phony 


-K) 


J5 


A solution ol N;0.ig) in carbon .tetracNor.de ,0 73M 19 6 ml 14 3mm 0 ., was added 10 4 sillied S.U..V 
of N-td-cyanoethyiM .memy.b.pneny,. 2 . v i*m.dra.*ore .2 00 g. '>mon m annymous acoton.tr,,e i 40 mu at 
0 The reaction was warmed to -com temperature . :v0 , nil3hI n , 0 5C .veN , 0m0vo0 

Jiacuo to yield a crude souq Th„ ,o„o was I 4 .ee up ,n bu, v , ,rv 0 ,.do ano mo .nso.uue matte, filtered The 
nitrate was evaoorateo and me -es.due nasn cm ,matog,acne,, on „„ca emyacotate to ymu 

t tOg ol a pale yellow 0 , 1 . wn.ch siowiy c.vstan.ced Rec.ysun.zat.on r, 0 m n e .ane buiyi cn, 0 „ae yielded 910 
mg Of pale yellow crystals M P . 90 0*92 0' NMR.200 Mh CDCM J 7 76*7 50 imam 7 t 
J a 10H-). 7 04(d.2H. J * '0H.|. 3 80 -!2H J • 'H.i 2 37 ,, 3H, 2 24,bt. 2H j.'H., A,»a. 

C• • H•«N« C. 70.57 H 5 23: N.24 20 Fcunq C "0 49 H 5 45 N 24 44 


7(d. 
caicd 


?H. 

for 


Part D:'5*(4 *methytbiphenyl- 2 *yittetra* 0 'e 


so 


55 


J.n.u-cyanoethyU.t.H.tetrazoi-S-yil.a -m„mv,h,chen>, ,689m.;. 238 mmon t ON NaOH (2 62 mu 
2.62 mmol) and THF (tS mL) were m„eo and st.ned at mem tempoiatwo After )5 minutes. water (100 ml) 

r/wtarA^.h 0 ^nn PM aa,US,ea ,0 3 0 MCI The aqueous mixture was extracted with etnyl 

, cn * m 1 anc3 tr ° Cl '5 an,c ' A '** r * ***** ccmcitneo in»?ci (MgSO. 1 and ovaeorntod in vacuo to 
yield 550 mg of a wnne PCwqe, MP . )48 5-150 O' The xcectiai data matched moso oFal^pie 
prepared via Method A 
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Exarr.oie 5 


5 

N-tnphenylmethyl-5-[2*(4 -methylbiphenylyl)]tetrazoie 

To a solution of 5-[2-<4 -methyibiphenyl)] tetrazole <17 0 g. 0 072 mo»e> <n methylene chloride (260 mil 
was added tnphenyimethyl chloride <21 20 g. 0.076 mote) at room temoerature Triethytamme d2 0 ml. 
'0 0 086 mole) was added at room temperature, and the solution was refluxed fo» 2 5 hrs The solution was 

cooled to room temperature, washed with water (2 x 50 mi) dned (MgSO*). ana evaporated tn vacuo The 
residue was crystallized from toluene <80 ml), yielding. N-tripheny!methvi*5*l2*<4 •mothyibiphenyiyit* 
Jtetrazole <31.2 g. 90%). m p. 163-166* : H NMR <COC1») 6 0.10-6 80 (complex. 23H*. 2 28 <s 3H) 

*3 

Example 6 


20 

N-tnphenytmethyi-5-f2-(4 -bromomethyi-biphenytyi); tetrazote 

To a solution of N-tripnenyimethyi*5-{2-<4 .metnyibipheny(yh)tetr azote <31 0 g 0 065 moiet m car Don 
tetrachloride <390.0 mo was added N-promosuccmimide <11 50 g. 0 065 mote) and CibenzoyiperoMde ti to 
23 g. 0.0045 mole) at room temperature The reaction mature was refluxed for 3 hrs. cooled to 40' and 
filtered. Evaporation of the filtrate in vacuo followed by trituration of the residue with isopropyl ether iiQOO 
ml) yielded N-tnphenylmethyl*5-[2-<4 *Oromomethyi-biphenyiyi)|tetrazo<e (33 10 g. 92%t mp 135-138* H 
NMR (COCIi) b: 8 20-6 70 (complex 23H) 4 33 <S. 2H) 

30 

Example 7 


33 

1 -{(2 -<N*tMDhenyimethyMetrazoi-5-yi)-OiChenyi-4-yi] methyi)-2-Duty *4-.;nicro*5-nycrcxymetnvi iimoazoie 

To a solution of 2-butyt-4-chioro-5-formyi-.mioazoie <i 24 g. 0 007 mciet dissolved in dimethyitor- 
mamide <10.0 mo was added sodium ethoxiae <0 45 g. 0 0066 moiei ana the reaction mixture was cocao to 
jo 5 N-tnpnenyimethyi-5-(2-(4-cromomethyitiphenyiyi]tetrazcie (3 70 g. 0 0066 moie) was added ano the 
reaction mixture was allowed to warm to room temcerature After 72 hrs me reaction was diluted with watei 
<25.0 mi) ano extracted with ethyl acetate <3 * 25 mu The organic pnase was washed with water \2 * 25 mi) 
and brine <3 * 25 mn. dried <MgSOt). and evaporated m vacuo to an oil The crude oil was dissolved m 
methanol (20 0 mil and sodium bcrohyoride (0 24 g. 0 0063 mc*e) was added at room temoerature The 
js reaction was stirrea lor l 5 hrs. diluted with water (40 0 mo. ana extracted with ethyl acotate i2 x 50 mn 
The organic layer was washed with water <1 < 25 mi), dried <MgSO»i ana evaporated m vacuo The residue 
was recrystallized once from toluene heptane, once from toluene, and finally from methanol to give i-{[2 • 
(N-tnohenytmethyi*teirazoi*5-y)}-bipnenyi -4- y i] methyi}-2*butyi-4-chioro-5-hydroxymethyi imidazole <0 98 g. 
21%). mp 95*98* H NMR (CDCljl 5 8 20- 6 60 (complex 23H) 5 16 is 3H) 4 40 <s. 3H). 2 85 itv$ ihi. 
SO 2 54 (t. 3H). 19-11 im. 4H); 0 88 <t. 3M) 


Example 8 


55 
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1 -{(2 *<N-tnmeihyi$tannyMetrazoi*5-yi>-biphenyl*4-yi] methyl}-2*butyl-4-chicro*5‘hvaroxymethyt imidazole 

To a solution of H(2 -cyano-btphenyl-4*yi> methyi]*2*butyl-4-chloro*5-hydro*ymethyl-iinidazoie (4 40 g. 
0.011 mote) in xylenes <40.0 ml) was added trimethyttm azide <2 80 g. 0 014 mole), and the reaction was 
s heated at 115-120* for 40 hrs.‘ The mixture was cooled to 50‘ and filtered to yield i-{{2 *<N* 
trimethyi3tannyMetra20l-5-yi)*biphenyi-4-yl) methyi}-2-butyl*4*chloro-5-hydro*vmethyi imidazole <6 55 g. 
99*V). m.p. 154-160'; 'H NMR (CDCIi DMSO-dO 6: 7 80*7 30 <m. 4H) 7 03 <Q. 4Hi, 5 23 <s 3H). 4 43 <s. 
3H) t 2.54 <t. 3H): 2.00 <s. 1H). 1 80*1.10 <m. 4H). 0 85 (t. 3H); 0 40 <s. 9H) 

The compounds of Examples 1.5.6.7. and 8 above as well as other compounds which were prepared or 
io could be prepared using the procedures of the aforementioned examples are shown m Table l 


>3 


20 


25 


30 


33 


JO 


*3 


50 


55 
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i&g m 



30 



Kx» 

x l 

X 2 

Method 

x 1 

« 2 

R 3 

M.P. # C 

25 

1 

H 

H 

A*B # C 

- 

• 

- 

149*135 


ID 

p-vo 2 b«nxrl 

H 

B 

- 

- 

- 

95*94 

30 

2 

Sn(Ph) 3 

H 

A 

- 

- 

- 

204-209 


3 

Sn<Q-Pr> 3 

H 

A 

- 

- 

- 

- 

33 

4 

Sn<c-C 4 H ll > 3 

H 

A 

* 

• 

- 

- 


5 

C(Ph«nyl> 3 

H 

- 

- 

- 

- 

143*144 

-*0 

4 

C(Ph«nyl) 3 

Br 

- 

- 

- 

- 

135*138 


7 

C(Ph«nyi> 3 

lo 

- 

n-Bu 

CH^OH 

Cl 

95-98 

-*5 

6 

Sn(CH 3 ) 3 

lm 

A 

n-Bu 

CM^OH 

Cl 

154-140 


9 

Sn(Ph> 3 

lm 

A 

n-Bu 

ch 2 oh 

Cl 


50 

10 

Sn(Q-Bu) 3 

Im 

A 

D-Bu 

CK^OH 

Cl 
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TABLE 1 (continued) 


5 

EX. 

X* 

x 2 

Hsthod 

E 1 

E 2 

E 3 


11 

H 

OH 





to 


12 

CCPh.nyl^ 

Cl 

— 

— 

- 



13 

Sn(CH a ) s 

la 

A 

H-Pr 

CH 2 0H 

Cl 

n 


14 

Sn<Ph> 3 

la 

A 

n-Pr 

CHjOH 

Cl 


15 

Sn<n-Bu)^ 

1m 

A 

n-Pr 

CH^OH 

Cl 

20 

- 

16 

C(Ph.nyl) 

la 

- . 

n-Pr 

CH^OH 

Cl 


17 

p-mo 3 c 4 h a cm. 

la 

B 

n-Bu 

CHjOH 

Cl 

2S 

18 

Sn(CHj) j 

la 

A 

n-Bu 

CHO 

Cl 


19 

C(Ph.nyl)_ 

la 

- 

n-Bu 

CHO 

H 

00 


20 

Sn(CH^)^ 

la 

A 

n-Bu 

CM 2 ¥HC0 2 CM 3 

Cl 


21 

St^(CH a ), 

la 

A 

n-Bu 

ch 3 ithso 5 ch 5 

Cl 

OS 


22 

C(Ph.nyl) 3 

la 

- 

n-Bu 

0 

<CH 2 ) 3 0-C-CH 3 

Cl 

40 

23 

Sn(CH 3 > 3 

Im 

A 

n-Bu 

CH^imsOjCr^ 

Cl 


24 

C(Ph«nyl> 3 

1m 

A 

n-Bu 

CHjWHSO^Cr^ 

Cl 

45 

25 

Sn(CM 3 > 3 

la 

A 

n-Bu 

CHjOH 

H 


26 

C(Ph> 3 

la 

- 

n-Bu 

C« 2 0H 

H 

50 

27 

Sn(CH 3 > 3 

la 

A 

n-Bu 

CHO 

H 


28 

C(Ph> 3 

la 

- 

n-Bu 

CHO 

H 

55 

29 

Sn(CH 3 > 3 

Im 

A 

-CH-CHCHj 

CH 2 OH 

Cl 
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TABLE 1 (continued) 


L X 2 Mathod H 1 


M.P.*C 


'0 


1 5 


20 


2 5 


30 


30 

C(Ph> 3 

la 

i 

- 

-CH.CHCH 3 

CH^OH 

Cl 

31 

Sn(CH 3 > 3 

Im 

A 

a 

o 

i 

CH^OH 

Cl 

32 

C(Ph> 3 

la 

- 

-CaC-CHj 

CH^OH 

Cl 

33 

CH 2 CH 2 CH 

la 

C 

H-»u 

X 

o 

6 

Cl 

34 

C(Ph«nyl) 3 

I 

- 

- 

• 

- 

35 

C(Ph«nyl> 3 

OT* 


- 

- 

- 

36 

C(Ph«nyl) 3 

OHm 

- 

- 

- 

- 

37 

sh(ch 3 ) 3 

OH 

A 

- 

• 

- 

38 

Sn(Ph> 3 

OH 

A 

- 

- 

- 

39 

Sn < c - C 6 »ll ) 3 ° H 

A 

- 

- 

- 


35 


40 


J5 


50 


55 


1 m • -< 
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Claims 

1. A letrazoie having the formula: 


5 


JO 


*5 



(1) 


wherein 

X* is H. Sn(R)j), -C(PhenyU), g-mtrobenzyl. or 4-propiomtnle 
X 2 is H. Cl. Br. I. 0*tosyl. OH. 0*mesyl. or 


R 1 



30 R is alkyl of 1-6 carbon atoms, phenyl or cyctohexyi: 

R’ is alkyl of 3*l0 carbon atoms, alkenyl of 3 to 10 carbon atoms, alkynyl of 3 to 10 carbon atoms, and 
ben2yl substituted with up to two groups selected from aikoxy of 1 to 4 carbon atoms. haiOQen. alkyl of t to 
4 carbon atoms, nitro and amino: 

R 2 is phenyiaikenyi wherem the aliphatic portion is 2 to 4 carbon atoms. MCH;) m 'tmtdaxoyM-yl. *<CH*>* 
35 m -i .2.3-tnazoiyi ootionaiiy substituted with one or two groups selected from CO;CH» and alkyl of i to 4 
carbon atoms. (CH.^-tetrazoiyi. 


40 


-<CH 2 ) n OR 4 : -<CH 2 > n OCR 5 : -CH-CH(CH 2 ) # CR 6 : 


m m 

-CH»CH(CH_) CHOR 7 ; -(CH,)„CR 6 ; - (CH, ) ..NHC-OR 8 : 
« ■ | 2 El 4 n 


50 


m 

-(CH 2 ) n NHS0 2 R 8 : -(CH 2 ) B P: -cr 8 : 


R J is H. F. Cl. 8r. I. NO;. CFj. or CN. 

R 4 is H. alkyl of t to 6 carbon atoms, cycloalkyl of 3 to 6 carbon atoms, phenyl or benzyl, 

R* is H, alkyl or portiuoroaikyi oil to 8 caroon atoms, cycioaikyl of 3 to 6 carbon atoms, phenyl or 
benzyl: 

R 4 is H. alkyl of t*5 carbon atoms. OR’ or NR' : R'*; 

R’ is H. aikyi of i to 6 carbon atoms, cycioaikyl of 3 to 6 carbon atoms, phonyi. benzyl, acyl of i to 4 


88331551 
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carbon atoms, phenacyi: 

R 8 is alkyl of 1 to 6 carbon atoms or pertiuoroaikyi of 1 to 6 carbon atoms. 1 •aciamantyi. t*napthyl. 1* 
(l-napthyl)ethyl. or <CH:> P C*I-U; 

R ? is H. alkyl of 1 to 6 carbon atoms, cycloalkyl of 3 to 6 carbon atoms, or phenyl 
5 R’ 3 and R M independently are H, alkyl of i to 4 carbon atoms, phenyl. benzyl or taken together to form 

a ring of the Formula 


to 



1 5 


70 


Q is NR’*. O. or CH ; ; 

R’ 2 is H. alkyl of 1 to 4 carbon atoms, or pnenyi; 
m is 1 to S; 
n is 1 to 10: 
s is 0 to 5: 
p is 0 to 3: 
t is 0 or 1 

with the proviso that when X’ * H then X 2 cannot oe 



>0 

2. The tetra20ie of Claim i wherein x is H. Sn(R)i or -CfPhenyOi where R i$ aikyt of 1 to 6 carbon 
atoms or phenyl. 

3. The tetrazoie ol Claim t wherein X*' is H. Br. Cl or 


35 


a* 



40 


r* 


ft 3 


where R\ R 2 and R 3 are as defined m Claim i 

4. The tetrazoie of Claim 3 wherem 
4 5 R’ is alkyl, alkenyl or aikynyi o» 3 to ? carbon atoms. 


so 


55 


22 
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O H 

M I 

R 2 is -(CH 2 ) b OR 4 : -(CH 2 ) b OCR 5 ; -ch-ch-chor 7 


-( ch 2 ) b c -R 6; -CHjNHCOR 0 ; -<CH 2 ) b NHS0 2 R 8 : 


ro 


*5 


N-N 


j w • ? 

*CH a —• ec -CR 4 : ; 


20 


2 5 


30 


35 


R 3 is H. Cl. 8r. or I; 

R 4 is H. or alkyl oM 10 4 caroon atoms: 

R* *s H. or alkyl of 1 to 4 carbon atoms: 

R fc is H. alkyl ot 1 to 5 carton atoms. OR 1 : Or NR* C R’*; 

R 7 13 H, alkyl of 1 to 4 caroon atoms, or acyl of t to 4 carton atoms: 

R 1 is CFj. alkyl ol 1 to 6 carton atoms or phenyl; 
m is t to 5. 

5. The tetrazole of Claim t wherein X* ts H. $n<Rh or -CfPhenyOj where R if alkyl of 1 to 6 carton 
atoms or phenyl, and X : is H. 8r. Cl or 


R 

X 


where R' u jikyt. atkenyi or aikynyt of 3 to 7 carton atoms: 


jo 


15 


50 


55 


R* 

ft 


R 2 i« -<CH 2 ) b OR 4 ; -(CH 2 ) tt OCR 5 : -CH-CH-CHOR 7 

O O 

— • 

-<ch 2 > b c-r 4 : -cHjNhcor 8 : -<ch 2 ) b nhso 2 r 8 : 


N-N 


•^ H J—° C “ Cr6; 


23 


1 2 5 ? 
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R 3 is H. Cl. Br. or I: 

R* is H. or alkyl ol l to 4 carbon atoms, 

R- is H, or alkyl ol 1 to 4 carbon atoms; 

R* ts H. alkyl oM to 5 carbon atoms; OR*, or NR' ; R‘\ 
s R ; is H. alkyl ol i to 4 carbon atoms, or acyi oM to 4 carbon atoms: 

R 1 is CFj. alkyl ol 1 to 6 carbon atoms o* pnenyi. 
m is I to S. 

with the proviso that when X’ * H then X^ »s not 


to 


rS 



20 


25 


6. The tetrwole of Claim S wherem x ; <s H. Br or 

R 1 



JO 

wherein 

R' is alkyl of 3 to 7 carbon atoms. 

R* is *<CHj) m OR 4 where m is 1 to 5 ana R 4 ts h or alkyl of t to 4 carbon atoms, and 
R 3 is Cl. 

33 7 The tetrazole ol Claim 6 wherein x : >s H 

8 The tetraiOle ol Claim 6 wherem X : .s Br 

9 The tetruoie ot Claim 6 wherem X- >s 


*0 


4 $ 



wherein 

R*. R : ana R 3 are as aelmed m Claim 6 

10. The tetrazoie of Claim 9 wherem R' is n-outyi. R ; .3 -CH;0H ana R J is Cl 
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